The role of humoural immunity, effected by circulating antibodies, in defence against a syphilitic infection is still uncertain. Turner (1939) showed that antibodies present in the serum of syphilitic patients neutralize virulent treponemes in vitro. This observation was the forerunner of the discovery by Nelson and Mayer (1949) of the antibodies that immobilize treponemes in vitro. Turner and Nelson (1950) reported that there was a direct relation between the titre of immobilizing antibodies and the resistance to re-infection. However, several authors (Magnuson, Thompson, and McLeod, 1951; Miller, 1967; Metzger, Michalska, Podwinska, and Smogor, 1969; Metzger and Smogor, 1969; Izzat, Smith, Jackson, and Knox, 1971) failed to confirm the relation between the antibody titre and resistance to infection.
However, it must be emphasized that in these experiments the production of the antibodies was induced actively, either by infecting the animal or by injecting attenuated treponemes or antigen fractions of treponemes. Under such conditions it can be presumed that the antibody production is not the only form of immune response in the animal. It is likely that cellular immunity will play a part in the defence reaction.
The present study has been made with the aim of establishing whether passive immunization with pre-formed antibody alone is able to ensure a partial protection against infection with T. pallidum in rabbits.
Methods
The clinical and serological changes in rabbits inoculated intradermally with pathogenic treponemes were observed in controls (C) and animals treated with injections of sera rich in antibodies (Protected P). Only two animals were given antibodies (P 10 and P 12), the remaining three rabbits were controls; the antibodies were in pooled sera from rabbits infected with syphilis. The serum had the following properties: protein content, 54 6 g./l; TPI titre, 1:140; FTAtitre, 1 :102,400Klinetitre, 1:8. Each protected animal was given eleven intravenous injections of 20 ml. The first injection was on Do, 1 hr before the inoculation of the Tp, the last on D1.4 (Fig. 1 
Results
Clinical lesions (Table) The control rabbits (C 1, 2, 3) all developed typical lesions of experimental syphilis at the site of the inoculation, starting on D5 with erythema followed by rose-coloured indurated papules that ulcerated by D.0 and contained Tp as demonstrated by dark-field microscopy. (Fig. 2 In the protected rabbits, from D1 the FTA titre was 1:3200 (Fig. 2) Quantitative measurements of the FTA titres showed that the immunological response evolved dissimilarly in the protected compared to the control animals. The controls produced a typical curve of antibody production in response to a primary infection, but that in the protected rabbits was very different. The antibody titres were raised from the outset and attained a level of 1:52,000 on D16 48 hrs after the last injection of serum. These antibodies acquired passively were eliminated progressively during the 34 days from D16 to D,0, Protection against experimental syphilis 337 of antibody titre in the protected rabbits after D,0 was probably due to active immunity from an asymptomatic infection, but the titres attained were lower than those in the controls.
Hence passive immunization had a protective effect which could suppress the primary clinical and serological manifestations of syphilis. However, the late elevation of the FTA titre suggests that the Tp were not completely eliminated.
The experimental design was chosen after earlier studies, not reported here, had shown that protection of a rabbit by immune serum requires a high titre of circulating antibody to be maintained in the animal. This involves the use of serum from a pool of sera of very high titre, and repeated large intravenous injections. The antibody must be given at the outset of the infection, hence the injections should precede the inoculation of the Tp.
The number of Tp inoculated (4-8 x 106 per rabbit) was very high. We used this number of organisms as the demonstration of protection against such a massive infection would be spectacular and unequivocal. However, this might be the explanation why the protection failed to prevent the development of an asymptomatic infection. 
Summary

